In vivo efficacy of HSV-TK transcriptionally targeted to the tumour vasculature is augmented by combination with cytotoxic chemotherapy.
Retroviral vectors are suitable for targeting endothelial cells in the tumour neovasculature because of their intrinsic selectivity for proliferating cells. Previously, we inserted regulatory elements of the endothelial-specific prepro-endothelin-1 (ppET1) promoter in retroviral vectors to generate high-titre, replication-defective recombinant retroviruses that restricted gene expression to the vascular compartment of tumours. A retroviral vector was generated in which expression of herpes simplex virus thymidine kinase (HSV-TK) was transcriptionally restricted to endothelial cells, under the control of a hybrid ppET-1 LTR. Xenograft tumour models were used to determine the efficacy of targeting HSV-TK to the tumour vasculature. Subsequently, vascular-targeted gene therapy was combined with chemotherapeutic agents. Breast or colorectal xenograft tumour growth was reduced and survival was increased in response to ganciclovir treatment. Treatment resulted in widespread vascular disruption and tumour cell apoptosis. In colorectal tumours, combination with irinotecan, a cytotoxic drug used to treat colorectal cancer, significantly increased survival compared to drug alone. No beneficial effect on survival was observed when combined with cisplatin, a cytotoxic drug not in clinical use for this tumour type. On the basis of their relative efficacies in vitro against tumour and endothelial cells, co-operativity with irinotecan likely derives from additionally targeting the peripheral tumour cells that survive the anti-vascular treatment. We show that the ppET1-targeted vector is efficacious for therapeutic gene expression in vivo, validating a strategy targeted to tumour vasculature, and demonstrate that vascular targeting combined with appropriate chemotherapy is more effective than either therapy alone.